The absorption profiles of Ar clusters containing between 10 and 10 atoms are obtained from fluorescence excitation spectra using synchrotron radiation as a light source. In analogy to the solid, the absorption bands are assigned to a hydrogenlike spin-orbit-split exciton series. Figure 1 shows fluorescence excitation spectra of Ar clusters containing between 15 and 10 atoms. They cover the energy range from the lowest excitation up to the ionization limit. Below the ionization limit the fluorescence yield roughly corresponds to the absorption coefficient because dark relaxation channels are of minor importance [3, 6] . Apart from a few weak bands [7] there is a 1:1 correspondence to the absorption bands of solid Ar [8] . In particular, the n =1 (Frenkel-type) 
directed in part to the evolution of energy levels from finite to infinite systems. van der Waals clusters, which are bound by dispersion forces, are particularly appealing because their elementary excitations delineate from atomic or molecular states. Direct studies of how these excitations evolve with the size of the system are expected to clarify the connections between atomic or molecular and bulk conceptions of matter [2] .
In this Letter we report the first measurements of the evolution of Wannier excitons in free clusters. In particular, the evolution of the energetic position of a solid-state excitation is analyzed from its appearance in small clusters up to the solid-state limit. Wannier excitons are prototypes of electronic excitations in insulating solids which are characterized by large electron orbits and have no direct atomic parentage [3] . The electron-hole separation exceeds several times the lattice constant of the solid.
Therefore the excitations clearly have solid-state character. It is evident that a minimum cluster size is required for the formation of Wannier excitons. Quantum-size eAects are predicted for these excitations if the cluster radius becomes comparable to the radius of the electronic orbit [2] .
The absorption profiles of Ar clusters containing between 10 and 10 atoms are obtained from fluorescence excitation spectra using synchrotron radiation as a light source. In analogy to the solid, the absorption bands are assigned to a hydrogenlike spin-orbit-split exciton series. Figure 1 shows fluorescence excitation spectra of Ar clusters containing between 15 and 10 atoms. They cover the energy range from the lowest excitation up to the ionization limit. Below the ionization limit the fluorescence yield roughly corresponds to the absorption coefficient because dark relaxation channels are of minor importance [3, 6] . Apart from a few weak bands [7] there is a 1:1 correspondence to the absorption bands of solid Ar [8] . In particular, the n =1 (Frenkel- However, it should be pointed out that free rare-gas clusters differ remarkably from small crystallites with a large work function embedded in a matrix. Usually, it is assumed that the potential outside the small crystallite is infinite [14, 16] . In the case of free Ar clusters, however, the electron can easily leave the cluster. It is only impeded by a potential barrier at the surface with a height of a few hundred meV, which arises from polarization effects [19] . Therefore, Eqs. (1) and (2) The blueshift is a direct consequence of the confinement of the electronic excitation inside the cluster which leads to an enhancement of the kinetic zero-point energy.
Corresponding processes are discussed in great detail for excitons in semiconductor crystallites [13] [14] [15] [16] [17] . In a crude approximation [13, 18] Table I . It is obvious that the experimental data are much closer to the strong confinement limit than to the weak confinement limit although the cluster radius R is 2-20 times larger than the radius of the n =2 exciton (r2 =7.2 A [3] ). This seems to be in contrast to the theoretical considerations mentioned above. . However, the general trend that strong confinement should be observed even in particles relatively large (up to R/r, "=10) compared to the exciton is predicted in recently performed calculations for quantum boxes [151. More precisely, these calculations predict that the energetic shift in particles rather large compared to the exciton is somewhat lower than expected in the strong confinement limit, in qualitative agreement with the experimental results [201. The reduction of the energetic shift is mainly a consequence of an increase of the Coulomb interaction if the electron and the hole are restricted to move within a small volume [15] .
For a more quantitative description, the binding energy of an electron in a positively charged cluster is calculated. For simplification, it is assumed that the hole is fixed at the cluster center, which might be a reasonable assumption [18] . The potential acting on the electron consists of a Coulomb part and polarization terms [14, 19] 
